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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A254could be a relative increase in trabecular bone volume, which decrease
in advance OA. For the tibias, only the SMI was increased in the ACLT
knees versus the controls. It might be that 12 weeks is not sufﬁcient
time to detect OA trabecular bone microarchitecture changes in the
tibia after the Pond-Nuki surgically induced secondary OA in the canine
model. This study quantitatively analyzed the trabecular bone in the
anterior cruciate ligament transection (ACLT) Pond-Nuki dog model.
The results may help establish the standard characteristics of the knee
joint trabecular bone microarchitecture upon development of OA, and
to provide a greater understanding of OA from the clinical viewpoint
and to aid in its treatment.
Figure 1. showing 3D BMD color maps for the control femur (A) and tibia
(B) and the ACLT femur (B) and tibia (D). The ACLT femur (B) shows lower
BMD than the control (A).
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Purpose: Due to their size (~1mm), mouse models pose signiﬁcant
challenges tomap biomechanical properties over their articular surfaces.
The purpose of this study was to determine if an automated indentation
technique could be used to map the biomechanical properties of the
articular surfaces in murine knees and to identify early alterations of the
articular cartilage of a mouse strain (STR/ort) that spontaneously
develops osteoarthritis (OA) on the medial side of their knees.
Methods: The biomechanical measurements were performed ex vivo,
on the left femoral condyles and tibial plateaus of ﬁve healthy Balb/c
males (age of 12-15weeks) and ﬁve age- and sex-matched STR/ort mice,
using a 3-axis mechanical tester (Mach-1 v500css, Biomomentum,
Laval) equipped with a multiple-axis load cell. Indentation measure-
ments (30-42/surfaces) were performed using a 0.35 mm diameter
spherical indenter (30 mm indentation in 1 second with 20 seconds
relaxation). Following biomechanical testing, the articular surfaces
were ﬁxed in 4% paraformaldehyde for histological assessment. Data
reported is the structural stiffness at an indentation depth of 10mm. To
compare the structural stiffness between healthy and OA-developing
animals each articular surface were divided into 4 regions, exterior
medial (I), inner medial (II), inner lateral (III) and exterior lateral (IV).
Data is reported as the mean ± SE (n¼ 5) for each of these regions.
Statistical analysis was performed by ANOVA.Results: In healthy animals, mapping of the structural stiffness at an
indentation depth of 10 mm showed a spatial distribution similar to that
of larger animals (Figure 1A,B, inserts). The structural stiffness of the
lateral and inner half of the medial condyles (Figure 1A) was similar in
OA and healthy mice. The stiffness of the exterior lateral plateau was
also not signiﬁcantly different OA and healthy mice. In contrast, the
stiffness of the exterior half of the medial condyle in OA mice (5.9±0.7
N/mm) was signiﬁcantly lower than that of the healthy mice (10.2±1.1
N/mm, ANOVA, p<0.05). The structural stiffness of the exterior medial
condyle and the inner half of the lateral plateaus in OAmicewas inferior
to that of healthy mice (ANOVA, p<0.05).
Conclusions: This study shows that this automated indentation tech-
nique can map the biomechanical properties of murine knee joints. The
mapping of mechanical properties shows similar distribution patterns to
those previously observed for larger species (human, sheep and rat). The
identiﬁcation of cartilage regions with lower structural stiffness, at sites
known to develop OA in the STR/ort strain, suggests this method can be
used to identify and characterize OA affected articular surfaces. Studies
are ongoing to validate, by histology, the cartilage quality of the affected
areas. These results show that indentation mapping could be used in
mouse models to test the efﬁcacy of drugs aiming to inhibit cartilage
degradation or improving its healing in OA or following a joint injury.
Figure 1. Quantiﬁcation of the structural stiffness at 10 mm indentation
for the left (A) Condyles and (B) tibial plateaus. Asterisk indicates
p<0.05, ANOVA.
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Purpose: The meniscus is crucial to the normal functioning of the knee,
and damage or compromise to themeniscus is an important component
in the development of knee osteoarthritis (OA). Quantitative
